Activation of Nrf2 by dimethyl fumarate improves vascular calcification.
Dimethyl fumarate (DMF) has several pharmacological benefits including immunomodulation and prevention of fibrosis, which are dependent on the NF-E2-related factor 2 (Nrf2) antioxidant pathways. Therefore, we hypothesized that DMF could attenuate vascular calcification via Nrf2 activation. Vascular calcification induced by hyperphosphataemia was significantly inhibited by DMF in vascular smooth muscle cells (VSMCs) in a dose-dependent manner. DMF-mediated Nrf2 upregulation was accompanied by the reduced expressions of genes related with osteoblast-like phenotype based on promoter activity, mRNA and protein expression, and von Kossa staining. Likewise, Nrf2 overexpression significantly decreased the formation of calcium deposit similar to the level of osteogenic staining in VSMCs, and DMF with Nrf2 knockdown failed to attenuate hyperphosphatemia induced vascular calcification. Furthermore, DMF significantly attenuated the calcification of ex vivo ring culture from both rat common carotid artery and mouse thoracic aorta as well as in vivo mouse model of Vitamin D3-induced calcification consistent with the increased Nrf2 protein levels in early stage of calcification by DMF. In conclusion, our data support that DMF stimulates Nrf2 activity to attenuate hyperphosphatamia in vitro or Vitamin D3-induced in vivo vascular calcification, which would be a beneficial effect on vascular diseases induced by oxidative stress such as vascular calcification.